Proline alters antioxidant enzyme defenses and lipoperoxidation in the erythrocytes and plasma of rats: in vitro and in vivo studies.
In the present study, we investigated, in vivo (acute and chronic) and in vitro, the effects of proline on the activities of antioxidant enzymes such as catalase (CAT), glutathione peroxidase and superoxide dismutase (SOD) in erythrocytes and also investigated the effect on thiobarbituric acid-reactive substances (TBARS) in the plasma of rats. For the experiments, the number of animals per group ranged from eight to ten. For acute administration, 29-day-old rats received one subcutaneous injection of proline (18.2 μmol/g body weight) or an equivalent volume of 0.9% saline solution (control) and were killed 1 h later. For chronic treatment, buffered proline was injected subcutaneously into rats twice a day at 10 h intervals from the 6th to the 28th day of age. Rats were killed 12 h after the last injection. For in vitro studies, proline (30.0 μM to 1.0 mM) was added to the incubation medium. Results showed that acute administration of proline reduced CAT and increased SOD activities, while chronic treatment increased the activities of CAT and SOD in erythrocytes and TBARS in the plasma of rats. Furthermore, in vitro studies showed that proline increased TBARS in the plasma (0.5 and 1.0 mM) and CAT activity (1.0 mM) in the erythrocytes of rats. The influence of the antioxidants (α-tocopherol plus ascorbic acid) on the effects elicited by proline was also studied. Treatment with antioxidants for 1 week or from the 6th to the 28th day of age prevented the alterations caused by acute and chronic, respectively, proline administration on the oxidative parameters evaluated. Data indicate that proline alters antioxidant defenses and induces lipid peroxidation in the blood of rats.